1.
Introduction deposition to snow [Warren and Wiscombe, 1985 
215
The SP2 instrument detects individual particles and so its effective detection limit extremely efficient and repeated scavenging that the model cannot reproduce. We find 247 that they are mostly associated with a C 2 H 2 /CO ratio less than 0.5 ppt ppb -1 , indicative of 248 air very remote from combustion influence [Xiao et al., 2007] .
249
We searched for correlations between BC and CO concentrations in the HIPPO 250 data to explain variability in BC concentrations, but found these to be in general 
266
The column bias is relatively smaller than the bias in median concentrations (Fig. continents, but there are a few island sites (Fig. 10) . Comparison to these sites shows a 339 high model bias over the northern Pacific, consistent with HIPPO, but a low bias over the 340 tropical oceans that is inconsistent with HIPPO.
341
There are large uncertainties associated with the AERONET BC AAOD data.
342
Bond et al. [2013] argued that values should be increased by 75% through better coarse- troposphere where its radiation forcing efficiency is larger. We find in GEOS-Chem that 454 8.7% of the BC load is in the free troposphere above 5 km, compared to 21 ± 11% in the
455
AeroCom models. 
